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BACKGROUND OF THE INVENTION 



1. Fiplri of the Invention 

The present invention relates to a composite structure with one or several 
polyurethane layers, a method for their manufacture and use of such structure, in particular as 

imitation leather. 

5 2. iwri ption o f ""• »d»t"d Art 

1 Composite structures are structures made of composite materials and obtained by 

I combining different materials, with the chemical, physical and other properties of the composite 
1 structures being superior to those of the individual components. Composite matenals include, 
™ among others, textile composites, fleece, laminated layered matenals, i.e., materials having a 
,0 ° sandwich structure (e.g., plywood, laminated foils and other laminates) and joined using an 
1 adhesive or a lining, as .el, as imitation leather, .mitation leather is to be understood as a mu„i- 
S layer flexible composite materia, which includes a polymer in the surface layer and a support 
materia, which can, in particular, he made of textiles, fleece or an expanded materia,, such as 
PVC, po.yoleflne or po.yurethane. The polymer cover layer protects against abrasion and impact 
15 and determmes the visual appearance, whereas the support provides the mechanical strength and 
e,astic properties. Polyurethane is a,so used as a polymer for coating. A disttnetion is generally 
made between single-component and two-component coating systems. 
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The single-component coating materials are processed in the form of solutions (solid 
content approximately 20 to 30%) in organic solvents (e.g. , DMF, 2-pmpanol, toluene) or in form 
of dispersions (solid content approximately 20 to 40%). After spreading, e.g., onto a tape, as 
described in DE-A-4422871, the film is formed by evaporating the solvent in a drying channel. 
5 Single-component polyurethane compounds can be cross-linked after deposition by addition of 
slowly reacting poly-functional cross linking compounds (e.g., aliphatic poly-isocyanates) to 
improve their properties, for example, their resistance against chemicals. Due to their low solid 
content, single-component polyurethane coating systems can be applied as thin films. 

Two-component coating systems are reactive mixtures made of, for example, 
10 S functional pre-polymers and cross-linking compounds containing a small fraction of organic 
Z solvents ( < 5 to 10%). Unlike the single component systems, these "high solid systems" 
1 polymerizeunderprocessingconditions.therebyformingaurethane To provide an adequate 
O pot life (defined as the time period during which a mixture, after all components are mixed 
O together, can still be processed) at room temperature, isocyanate compounds are employed, with 
15 I the isocyanate end groups being reversibly protected by blocking substances (e.g., 2-butanone- 
" oxime). The chemical reaction proceeds here in two steps. Initially, at temperatures above 
140°C, the blocking agent is split off and the free NCO-group is regenerated. In a second step, 
the isocyanate end group reacts with the chain extender by increasing the molecular weight. The 
molecular weight of the polymer thereby gradually increases until it reaches the molecular weight 
20 of the polyurethane film. Disadvantageously , the selection of blocking isocyanate derivates for 
this system is relatively limited. Hence, the selection of the educts is rather limited, making it 
difficult to achieve the desired properties of a product by changing its the composition. As a 
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further disadvantage, the system can attain a high reaction rate only with a long residence time and 

at high temperatures. This limits the production speed and increases the production costs, which 

is partly due to the high price of the blocking isocyanate derivates. 

It is therefore an object of the present invention to take advantage of the great 

variety of available and usable educts to produce composite structures with polyurethane layers 
over a wide range of compositions and a broad spectrum of characteristic properties. It is also a 
goal to lower the production costs. It is another object of the invention to provide a suitable 
method for manufacturing the composite structures. 
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oitmmahV OFTHP INVENTION 

According to ,he invention, the object ,s attained by a composite structure with one 
or several polyurethane iayers, a support iayer, in particular a textile support .aye, or a support 
lay er made of PVC, polyo.efine or po.yurethane foam, as wei. as by an optiona, adhesive iayer 
whichmaybepiacedbetweentheseiayers.whereinatieastoneofmepoiyurethaneiayerscon^ns 

a polyurethane having the formula 

O o 

II II m 

4.0-R'-0-C-NH-R 2 -NH-C-V W 

1 wherein O-R'-O- is the radical of a polyole with primary and/or secondary hydroxyl functional 
end groups, 

R. and R> independently represent an organic radical which includes aliphattc, cyc.o-a.tphattc, 
aromatic and/or heterocyclic groups, and 
n is an integer number between 1 and 50,000. 

Preferably, two polyurethane layers are provided in the composite structure, 
wherein the outer and/or the inner polyurethane layer contain a polyurethane of me formuia (I). 

The polyole which forms the basis of the radical group -O-R'-O- has preferably a 
molecular weigh, of approximately 2000 to 12,000, with polyether glycols and/or polyester 
glycols, in particular poly-(oxypropylene) glycols and/or glycols of dimeric fatty acids bemg 
preferred The ratio between the primary and the secondary hydroxy, functional groups of the 
polyole is an important parameter for obtaining the end product. Preferab.y, the primary and 
secondary hydroxy, fimctiona. groups of the po.yole have a ratio of approximate., 2: 1 to 1:6. The 
polyo.es are preferably bi-ftmctiona, and/or tri-nrnctional po.yoles, wherein a ratto of the bt- 
functiona, polyole to the ,ri-func,i„nal po.yole of approximately 1:2 to 5:. is particularly 
preferred. Coatings that are particularly stab.e both hydrolytically and thermally are attatned by 
using non-polar polyester polyoles. 
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The diisocyanate compounds on which the radical R 2 is based, have an essentially 
unlimtted range. Particularly advantageous is the use of isophoron-diisocyanate. hexamethylene 
diisocyanate, toluylene diisocyanate and/or diphenylmethane diisocyanate (MD1). 

The film properties of the polyurethane coatings are particularly important for the 
handling properties of the composite materials of the invention. Preferably, the polyurethane 
coatings containing the polyurethane according to formula (1) have a solid content of at least 
approximately 95 % , in particmar approximately 97 % , a thickness of approximately 0.2 mm to 0.5 
mm, in particular of approximately 0.3 mm to 0.4 mm, and/or a specific density of approximately 
0 3 g/ml to 0.8 g/ml, in particular of approximately 0.4 g/ml to 0.7 g/ml. 

Advantageously, the composite material according to the invention contains only 
a small concentration of volatile organic chemicals due to the absence of low-molecular blocking 
reagent Conversely,, he finished polyurethane layers of conventional polyurethane coatings based 
ondiisocyana.es blocked wim2-butanonoximealwayscon.ainresiduesof.he blocking compound. 
This gives .he produc. an offensive odor and also poses a berth risk since 2-bu.anonoxime has 
.oxicological properties. The composite structures according to the invention preferably contatn 
polyurethane iayers containing polyuremane according .o formula (I) whit a con.en« of volafile 
organic chemicals (VOC) below approximately 100 ppm. The content of volatile organrc 
chemicals is measured according to PB VWT 709 (Fresenius) by comparison with an external 
toluene standard. 

For esthetic reasons, the composite material according to the invention ts preferably 
provided with a grain, thereby giving the visual appearance of leather. For increasing the thermal 
resilience, the polyurethane coating can be stabilized with phenolic anti-oxidants. The resistance 
against UV radiation can be improved by using HALS (Hindered Aminic Light Stabilizers). 
Addi.ional additives can include pigments, fillers, flame retardants as well as propellants for 

expanded intermediate layers. 

A further object of the invention is to provide a method of manufacturing the 
aforedescribed composite strucmres. The method of the invention includes the following steps: 
a) one or several polyurethane layers are applied to a support having dehesive properfes, 
wherein a, leas, one of the polyuremane layers is formed by spreading onto the tape or onto a 



po.yure.hane coa,i„g, which is preformed on the tape, a reactive spreadable ma K ria, capable o 
forming po.yure.hane and having a composition (A) which includes i) a polyole HO-R ^>H wtth 
primary and/or s ec„ndaryh y droxy. f unc.io M ,end g ro„ps,ii)adus„c y ana.eOCN*-NCOandyor 
a diisocyana,e pre-po.ymcr 0 CN*-NH-CO-0-R'-0-CO»NCO, wherein R and R 
5 independent* represen, an organic radica. which comprises a. lp ha.ic, cyc.o-a.ipha.ic, aromatic 
and/or heterocyc.ic groups, and iii) whtch a.so inc.udes a catalyst, and thermally hardening the 
spread compound; b) ,f desired, an adhesive .ayer is app.ied on the hardened po.yure.hane layer; 
c) a support layer, in par.icu.ar a .ex.ile suppor. ,ayer, is applied on the side facing away from the 
tape, and d, the composite structure ts, if necessary, removed from the tape after the adhestve 

10 layer has hardened. 

The process of the invention is preferably implemented as an inverse coatmg, t.e., 

0 the layer which forms the surface in the end product is deposited first „„ the tape. In a 

1 particularly preferred process, two polyurethane layers are applied, wherein the outer and/or the 
fc .rurerpoiyurethanelayerisformedusingareactivespreadablematerialhavingthecompostttontA, 

15 t and being capable of forming a polyurethane. 

S Theprocessoftheinven.ion.ltkeconven.ionalprocesses.employsacatalyst. Wt.h 

n t hecau,lys,andmes.,ongtemp,raturedependcnceof,hereac.ionra,e, ft emanufacturmg 
3 becomes very flexible. Particularly preferred catalysts are metal acetyl ace.ona.es, with mcM 
N acetylace.ona.esproven.ot.partW^ 
20 1 activity at e.eva.ed temperatures <T > 70°C> (see equation (1)), so that me cross-lining reactton 
condudes already after approximately 2 minutes a. a temperature of, for example. T = C. 

T>70°C 

Ni(C 5 H 7 0 2 ) ► N? + + 2 [C 5 HA1- (D 

25 The catalysis is most likely caused by the freed cation, assuming the 

mechanism depicted in equation (2). 
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R-N=C=0 
Ni 2 + 



R-N=C=0 

i 

Ni 

|roh 

R-N=Q=0 



Ni 2+ _0-H 



R-N=C=0 



Ni 
ROH 



(2) 



R-N=C=9 

H-6--k 2+ 



R 



R 



O 



R-N-C-OR + Ni 2+ 
H 



According ,o particularly preferred embodiments of the process of the inventton, 
active spreadable materials capabie of forming poiyurethanes are used which have particularly 
advantageous properties for the manning process. For example the vrsco.uy o .he 
spreadable material rs preferably in the range between approximate, y 1 Pa s and 20 Pa . » 
planar between approximately 5 Pa s and 15 Pa s. The average shear forces can be est.ma.ed 
using equation (3). 



SR = V D /d 



(3) 



SR = shear rate 



[s V = production speed [mis], d = blade gap [m] 



and a blade gap 



Accordingly, a production speed of V, - 0. 17 m/s (corresponding to 10 m/min) 
of d = 4x10- m results in a shear rate of SR = 425 s'. According to tlus 
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estimate, the material advantageously has at a shear force in the range of 200 s ' < SR < 600 s 
a low speed, i.e., the material flows more easily. Hence, the spreadable material preferably has 
structural viscous properties. The system should have a sufficiently long open time (pot tune) so 
that the spreadable material « be prepared and the paste subsequently processed. The pot tune 
is defined as the time period during which the viscosity of the spreadable material is m a range 
suitable for subsequent processing, which for the process of the invention is in the range between 
approximately 1 Pa s and 20 Pa s. An open time of approximate* 6 hours, in particular an open 
time longer than approximately 8 hours, is considered safe for production. 

An important parameter for low-cost production is the production speed. The 
production speed depends strongly on the residence time required for the coating to thermally 
harden. The coating is preferably thermally hardened for approximately 0. 1 minute to 4 mmutes 
O at approximately 100 to 180°C. and more, preferably for approximately 90 s to 150 s at 

approximately 145 to 155°C. 

Unlike PVC laminates to which a grain structure can be applied thermally, 
polyurethanes are difficult to emboss due to their elastomeric characteristic properties. A fine 
grain can therefore be produced only by inverse coating onto a support having the negative of the 
grain The support used with the process of the invention has dehesive characteristics and carnes 
the negative (inverse) pattern of the desired grain. Cross-linked po.yurethanc raw materials can 
be employed with transfer coatings, so that thermally and mechanically stable form bodies can be 
produced. 

The composite structure of the invention has several advantages, making it 
particularlysuitableasimitationleamerorexpandedfoil. Since a, arge number of different educts 
can be used as building blocks, product with a wide range of properties can be produced and 
optimally adapted to different applications. Advantageously, the educts are also less expense 
than conventional educts (which are derived using blocking reagents). Since the reactivity of the 
employed spreadable materials can be varied by using the catalyst, additional costs savings are 
achieved by greater flexibility in the production process. The properties of the product of the 
invention, in particular with respect to odor and content of volatile organic chemicals, are 
improved by eliminating educts derived with blocking reagents. 
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The invention will now be described in more detail with reference to examples. 

Exam ple 1 

A composite material according to the invention was produced using a reactive 
spreadable material capable of forming a polyurethane and having the following composition: 

500 g poly(oxypropylene)triol (molecular weight 6000) 

610 g poly(oxypropylene)diol (molecular weight 4000) 

400 g MDI (methylendiphenyl-diisocyanate oligomer) (molecular weight 1200) 

10 g nickel acetylacetonate 10% in poly(oxypropylene) glycol 

The reactive spreadable material was applied onto a substrate having a dehesive 
surface immediately after mixing using a knife-over-roll coater. Prior to the application, a 
conventional solvent polyurethane coating process was used to apply a polyurethane cover layer 
to the support. The substrate with the dehesive surface subsequently passed through a hot air 
furnace The reactive spreadable material completely polymerized by heating for 70 seconds to 
150°C An adhesive layer was applied onto the hardened polyurethane layer. A textile carrier 
was laminated in the still wet adhesive layer using a laminating machine. The coated textile was 
subsequently separated from the support having the dehesive surface. 

Example ? (com parativ e example) 

For comparative purposes, a composite structure was produced using a 
commercially available spreadable material capable of forming a polyurethane and containing 1- 
butanonoxim-blocked dtisocyanates. The reactive spreadable materia, had the fo.lowtng 

composition: 

500 g Impranil HS-62® (2-butanonoxim-blocked pre-polymer) 
500 g Impranil HS-80® (2-butanonoxim-blocked pre-polymer) 
71 g Imprafix HSC® (cyclo-aliphatic diamine, cross-linker) 
10 g Levacast Fluid SW® (auxiliary product for processing) 



The reactive spreadable material was also processed into a composite structure. 
Processing was identical to that of example 1, except that the reactive spreadable material was 

hardened for 2 minutes at 150°C. 

The following tables compare the characteristic properties of the reactive spreadable 
material, the manufacturing characteristics and the properties of the finished composite material 
produced in example 1 and 2 (comparative example): 

Table 1 : properties of the reac tive spreadable materials 
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Property 
Cross-linker 


Example 1 

oligomer diisocyanate 


Example 2 

(Comparative Example) 
cyclo-aliphatic diamines 
approx. 24 h 


Pot time ("open time") 
Solvent contents 
Variability 


approx. 10 h 
approx. 5% 

large raw material building 
block 


approx. 10% 
limited by "ready to use 
raw materials (few pre- 
polymers) 


Toxicity 


no carcinogenic materials 


contains free carcinogenic 
2-butanonoxim 


Table 2: production properties 


Property 


Example 1 


Example 2 (Comparative 
Example) 


Reaction time 


70s 


fixed (approx. 2 min @ 
150°C), no catalysis 


Manufacturing temperature 


150°C, increase in reaction 
speed possible through 
temperature -> increased 
productivity 


150 °C, increase in reaction 
speed through temperature 
not possible 
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Tahip 3- production properties 



Property 


Example 1 


Example 2 (Comparative 
Example) 


Emissions (Fresenius Test 
Method PB VWT 709) 

Mechanical properties 
Aeing properties 


VOC approx. 80 ppm, no 
dangerous substances 

almost identical for both syst 
almost identical for both syst 


VOC approx. 180 ppm, 
traces of carcinogenic 

*ms 
*ms 



Thus, while there have been shown and described and pointed out fundamental 
novel features of the invention as applied to a preferred embodiment thereof, it will be understood 
that various omissions and substitutions and changes in the form and details of the devices 
illustrated, and in their operation, may be made by those skilled in the art without departing from 
the spirit of the invention. For example, it is expressly intended that all combinations of those 
elements and/or method steps which perform substantially the same function in substantially the 
same way to achieve the same results are within the scope of the invention. Substitutions of 
elements from one described embodiment to another are also fully intended and contemplated. It 
is also to be understood that the drawings are not necessarily drawn to scale but that they are 
merely conceptual in nature. It is the intention, therefore, to be limited only as indicated by the 
scope of the claims appended hereto. 
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